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distilled over Na mirror under nitrogen. Other chemicals were commercially available and used as received.
Ring-Opening Polymerization Reaction Conditions.
Monomethoxyl poly(ethylene oxide) (MePEO) was delivered to a flamed-dried flask under argon gas (Ar). A known mass of ε-CL monomer was then injected into the flask via syringe, after which two drops of SnOct 2 were added to the reaction mixture. The flask was connected to a vacuum line, evacuated, and immersed in an oil bath at 130 ºC. A progressive increase in viscosity of the homogeneous mixture was evident as the polymerization reaction progressed. After 24 h, the volatiles were removed; the recovered solid residue was dissolved in methylene chloride, precipitated with cold methanol/hexane (4 °C), and dried under vacuum.
Anionic Living Polymerization Reaction Conditions. A flame-dried flask was purged
with Ar, and charged with 30 mL of anhydrous tetrahydrofuran (THF), acetonitrile (0.55 mL, 10 mmol), and potassium naphthalenide (5 ml of a 1 M THF solution). After vigorous stirring at 20 ºC for 70 min, the mixture was cooled in an ice-water bath, upon which distilled EO was added via syringe. The polymerization reaction was carried out at ambient temperature; a 5 mL sample of the cyano-terminated PEO reaction product was removed, treated with an acetone solution containing acetic acid, precipitated with excess diethyl ether, dried under vacuum at room temperature, and the molecular weight of PEO block was analyzed via GPC and NMR spectroscopy. ε-CL, dissolved in THF to provide a specific ε-CL:EO mole ratio, was added to the remaining reaction mixture of CN-PEO. After 10 min at 0 ºC, the polymerization was quenched by adding a small CH 2 groups at the diblock copolymer CN terminus (Fig. S2) .
Weight-average molecular weight (M w ) and polydispersity index (M w /M n ) values for each copolymer formulation were determined using a GPC system that featured two System, Precision Technologies). THF was utilized as the eluting solvent. PEO standards were used to calibrate copolymers molecular weights determined from refractive index data. Two types of weight-average molecular masses were calculated from refractive index data using PEO standard samples and laser light scattering data (Table S3) . Nanometric polymersomes were prepared as described above and characterized by cryogenic transmission electron microscopy (cryo-TEM). Vitreous samples were prepared within a controlled environment vitrification system (Vitrobot). A droplet of solution (~10 µl) was deposited on a copper TEM grid coated with a porous polymer film. A thin film (< 300 nm) was obtained by blotting with filter paper. After allowing the sample sufficient time to relax from any residual stresses imparted during blotting (~30 s), the grid was plunge-cooled in liquid ethane at its freezing point (-180 °C), resulting in vitrification of the aqueous film. Sample grids were examined in a FEI A comparative analysis of the morphologies of self-assembled structures generated as a function of preparative method (thin-film hydration vs. organic co-solvent/water injection/extraction) shows that while the morphologies of nanoscale assemblies are similar for both methods for a given polymer composition, the µm-sized morphologies generated via thin film hydration differed from those derived from co-solvent injection. Nile Red films followed by extrusion through 400 nm membrane (S = spherical micelles,
Characterization of Sample
Dynamic Light Scattering (DLS)
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